Septic arthritis associated with extra-articular abscess is rare. We report on 2 non-rheumatic patients with septic arthritis of the knee associated with calf abscess. Magnetic resonance imaging showed a distinct leakage pathway from the knee joint in each patient. One was a ruptured popliteal cyst (posteromedial). Another was a pathologic popliteus hiatus (posterolateral). These patients underwent open drainage of the calf abscess via a small incision, followed by arthroscopic debridement of the knee. Careful palpation of the lower leg, followed by magnetic resonance imaging and needle aspiration, is important to exclude a possible extra-articular abscess regardless of the presence of a popliteal cyst.
essential to achieving a good prognosis. 1 Repeated needle aspirations or surgical debridements together with systemic antibiotic administration are recommended. 2, 3 Most septic arthritis is monoarticular and limited to intra-articular tissues of large peripheral joints, 4 particularly the knee. 5, 6 Septic arthritis of the knee associated with a popliteal cyst (extra-articular abscess) is rare and has been reported in patients with rheumatoid arthritis. [7] [8] [9] [10] [11] We report 2 non-rheumatic patients with septic arthritis of the knee associated with calf abscess.
case reports case 1
In January 2007, a 66-year-old man presented with a one-week history of severe left knee pain. His knee was swollen, reddish, and abnormally hot. His left leg was also swollen. He had moderate osteoarthritis of the knee and had received several hyaluronan and steroid injections. The patient had diabetes, which was poorly controlled over the past 6 years. He was unable to walk, and his range of knee motion was severely limited by pain. He had an elevated white cell count of 13400 (normal range, 3600-9600) /µl and a C-reactive protein level of 26.7 (normal range, 0-0.3) mg/dl.
Radiographs showed moderate osteoarthritic change (Fig. 1) . T2-weighted axial magnetic resonance imaging (MRI) showed knee joint fluid collection and a popliteal cyst and an abscess in the calf muscle, whereas T1-weighted gadolinium-enhanced, coronal MRI showed osteomyelitic change in the distal femur and proximal tibia (Fig. 1) . Gram staining of aspirated fluids from the joint cavity and the calf abscess yielded Staphylococcus aureus.
The patient underwent open drainage of the calf abscess via a small skin incision, followed by arthroscopic debridement of the knee. Irrigation water was noted to be drained from the knee to the calf incision site. This suggested the presence of a communication between the calf abscess and the knee. Systemic antibiotics were administered for 6 weeks. There was no recurrence of infection, and the patient underwent total knee arthroplasty 4 months later. However, infection recurred and a resection arthroplasty was eventually performed.
case 2
In November 2009, a 54-year-old man presented with severe left knee pain secondary to septic arthritis caused by S aureus. He had undergone arthroscopic debridement with continuous irrigation for 1 week elsewhere, but had no improvement. He had poorly controlled diabetes and massive ascites secondary to type-C liver cirrhosis. He was unable to walk, and his range of knee motion was severely limited. He had a fever of 39ºC, his white cell count was 4900 (normal range, 3600-9600)/µl, and his C-reactive protein level was 9.1 (normal range, 0-0.3) mg/dl. Radiographs showed an osteolytic lesion at the medial tibia (Fig.  2) . T2-weighted axial MRI showed posterolateral fluid collection between the popliteus and lateral head of the gastrocnemius at the joint level, without a popliteal cyst, whereas sagittal MRI showed the calf abscess in the soleus located behind the popliteus extending from the knee to the leg (Fig. 2) . Culture of fluids from aspirates from the knee and calf abscess grew S aureus.
The patient underwent open drainage of the calf abscess via a small skin incision, followed by arthroscopic debridement of the knee. There was a large cavity in the calf lesion, and irrigation fluid leaked from the lower leg incision. Systemic antibiotics were administered for 6 weeks. No recurrence was noted. At the 12-month follow-up, the patient remained pain-free and was able to ambulate without support. His range of knee motion was from 0º to 145º. discussion Extra-articular abscesses around the knee are usually caused by rupture of a pyogenic popliteal cyst in immunocompromised patients. 7, 8, [11] [12] [13] [14] [15] There are 2 distinct leakage pathways from the knee to the calf. One is a posteromedial route by rupture of an infected popliteal cyst. 7, 8, 12, 15 Another is a posterolateral route through the popliteus tendon hiatus lesion (Fig. 3) . In patient 1, there was a popliteal cyst and an abscess in the soleus, suggestive of a posteromedial route. In patient 2, there was no popliteal cyst, but posterolateral fluid had collected between the popliteus and lateral head of the gastrocnemius at the knee joint level, suggestive of a posterolateral leakage pathway. There may also have been iatrogenic factors, as the patient had undergone arthroscopic debridement with continuous irrigation elsewhere.
In anatomic studies of the posterolateral corner of the knee, the wall of popliteus tendon hiatus is constructed by 2 or 3 popliteomeniscal fascicles, which contribute to the stability of lateral meniscus. 16, 17 In a histological study using fetuses, 18 the ventral and dosal fasciae of the popliteal muscle were found to be united to form popliteomeniscal fascicles, which reach the inferior border of the lateral meniscus. The popliteal bursa can be seen at the cavity surrounded by tibia, lateral meniscus, popliteomeniscal fascicles, and popliteus tendon. Therefore, the leakage of pus starts at the popliteus tendon hiatus lesion with rupture of popliteomeniscal fascicles or popliteal bursa and extends to the calf lesion along with fasciae of the popliteus muscle.
To avoid missing an extra-articular abscess, careful palpation of the calf lesion and ultrasonography or gadolinium-enhanced MRI of the leg should be performed, followed by centesis and aspiration of the calf abscess. Intravenous antibiotic administration should start immediately. To create an exit for pus, open drainage of the calf abscess should be performed prior to arthroscopic debridement of the knee. This prevents aggravation of septic arthritis and compartment syndrome of the lower leg.
